Hydrolysis of the O-methylated aglycone of ristomycin A by a mixture of KOH and NaBH4 yielded a mixture of aromatic amino acids which, after N-acetylation and Ome.hylation, were separated by chromatography on silica gel. Compounds III' VII were isolated and identified by pmr and mass spectroscopy.
The peptide portion of the antibiotic has been shown to contain two unusual binuclear aromatic amino acids, ristomycinic acid11) and actinoidinic acid,12) which are released by acid hydrolysis of ristomycin A or its aglycone. The structure of ristomycinic acid (I) has been established by KATRUKHA et al. 13 ) and by HARRIS et al.14) Some uncertainty remains as to the structure of actinoidinic acid;
based on a mass spectroscopic study, KATRUKHA et al. 13 ) have proposed structure II, identical to that of a constituent of vancomycin,l5) but evidence that the two compounds have the same arrangement of substituents has not yet been obtained.
In this report we describe our studies of the base hydro ysis of ristomycin A. These studies serve to confirm the proposed structure of acti- Illb arises by epimerization during base hydrolysis. A desamino derivative of ristomycinic acid was also isolated. Structure IV is provisionally assigned to the compound; the origin of IV is presently under investigation.
Compound V derived from actinoidinic acid, was also isolated in two diastereoisomeric forms Glycine is not present in acid hydrolysates, indicating that the amino acid per se is not a constituent of the antibiotic.
We postulate that VI, VII and glycine arise from a tris (amino acid), bisdechlorovancomycinic acid (X). During base hydrolysis, retro-aldol cleavage of both /3-hydroxytyrosine fragments in X followed by reduction of the resulting aryl aldehydes by NaBH, leads to VII and glycine. Compound VI apparently arises when one of the /3-hydroxytyrosines of X undergoes dehydration, followed by deamination and reduction. 
O-Methylated Aglycoristomycin
Aglycoristomycin was prepared by methanolysis of ristomycin A with 3 N methanolic hydrochloric acid in a sealed ampoule at 105°C for 5 hours. Aglycoristomycin (1.30 g, I mmol) was dissolved in 40 ml of 70% acetone and treated with excess (5-8 mmol) of CH2N2 at room temperature for 24 hours. After filtration, the solution was concentrated to dryness at 30°C in vacuo. O-Methylated aglycone (1.20 g, 87 %) was obtained as a light yellow, amorphous solid after washing the residue with water and drying. The UV spectrum of material dissolved in ethanol showed a maximum at 280 nm, unaltered by the addition of NaOH.
Base Hydrolysis of Methylated Aglycoristomycin
A mixture of O-methylated aglycoristomycin (660 mg, 0.50 mmol) and NaBH4 (2.0 g) in 4 N KOH (30 ml) was refluxed for 23 hours under N2. The light yellow solution was cooled, adjusted to pH 9 with 6 N HCl (17 ml) and treated with Ac2O (6.0 ml) and 4 N KOH (15 ml) added dropwise alternately. After standing at ambient temperature for 2 hours, the solution was acidified to pH 1 with 6 N HCl (16 ml) and extracted 4 times (3 x 20 and 1 x 10 ml) with EtOAc -MeOH (9: 1). The extracts were combined, dried (MgSO4), and evaporated to dryness. The residue (599 mg) was dissolved in MeOH (10 ml) and treated with excess CH2N2 (1 hour, 20°C) . The solvents were evaporated; the residue was dissolved in 1 ml of CHCl3 -MeOH (95: 5) and chromatographed on a 30 g silica gel column (10 x 3 cm) with 200 2-ml fractions being collected (flow rate: 2 ml/0.5 hr). The initial fractions were eluted with solvent mixture A. After the 58th fraction the eluant was changed to solvent mixture B. The fractions were pooled on the basis of analytical TLC using solvent F.
Fractions 3645 (71.6 mg) contained compound IV which was further purified by preparative TLC (solvent G) and then by HPLC (solvent C): PMR (CDCl3) 8 Oxidative Degradation of V A mixture of Va and b (18 mg) was hydrolyzed in 50% methanolic 2 N KOH (2 ml) for 3.5 hours. The methanol was evaporated in vacauo, the residue was dissolved in H2O (3 ml), and the pH adjusted to 10-11 with concentrated HCl. A 5 % solution (0.5 ml) of NaOCl (Clorox) was added in portions at room temperature. After 3 hours, the pH of the solution had not changed significantly. The * The presence of two pairs of acetyl signals is ascribed to hindered rotation around the biphenyl linkage creating a third center of asymmetry in the molecule. Thus, fully racemized actinoidinic acid exists in four forms. In the study of ristocetin16), Vb was resolved by HPLC into two narrowly separated fractions, the less mobile of which still contained more than one form as evidenced by multiple acetyl and methoxyl peaks. reaction was monitored periodically by the starch-iodine test and by TLC in solvent J (nitrile Rf: 0.25). The excess NaOCl was destroyed with Na2SO3, 4 N KOH (1 ml) was added, and the mixture was refluxed for 14 hours. After cooling, the mixture was acidified to pH l with conc.HCl and extracted (2 x 10 ml) with CH2Cl2 -EtOAc (1: 1) and (1 x 10 ml) with Et20 -EtOAc (1: 1). The combined extracts were washed with water, dried (MgSO4), and evaporated. The residue (5.0 mg, 37%), dissolved in MeOH (1.5 ml), was treated with ethereal CH2N2 for 14 hours. The product was purified by analytical TLC in solvent system K to give crystalline diester VIII: (1. Oxidative Degradation of VI and VII Compound VII (69.9 mg) was hydrolyzed with refluxing 50% methanolic 2 N KOH (2 ml) for 3 hours. After the evaporation of methanol in vacuo, the product was treated with 5 % NaOCl (0.45 ml) and then hydrolyzed with refluxing 4 N KOH as described above. The hydrolysate was adjusted to pH 7.5'-8 with conc. HCl and oxidized further with 5 % KMnO4 (10 ml) at room temperature for 3 hours. Excess KMnO4 was destroyed with Na2SO:,. The mixture was filtered, acidified with 2 N H2SO4 to pH 2, and extracted with Et20 (3 x 10 ml). The combined extracts were washed with water, dried (MgSO+), and evaporated to give 31. Oxidative degradation of VI in like manner gave a low yield of IX. The compound was compared with the synthetic sample by TLC, Rf: 0.70 (solvent I).
Base Hydrolysis of Aglycoristomycin and Isolation of DNP-Glycine Aglycoristomycin (260 mg, 0.2 mmol) was hydrolyzed in refluxing 4 N KOH (15 ml) for 20 hours under N2. After cooling, the hydrolyzate was adjusted to pH 10 with conc.HCl (5 ml) and treated with 2,4-dinitrofluorobenzene (300 mg in 6 ml of EtOH) for 2 hours at room temperature.
The precipitate was removed by filtration. The solution was extracted with Et2O (2 x 15 ml), acidified to pH 1 and extracted again with Et20 (2 x 15 ml). The latter extracts were combined, washed with water, dried (MgSO4), and concentrated to give crude DNP-glycine (55.1 mg, 57 %) which was purified by preparative TLC (solvent H). Recrystallization from 50% MeOH gave 15. 
